In this paper, according to the bearing current signal is nonstationary and nonlinear characteristics, establish of doubly fed wind turbine simulation model and test bench, respectively under the normal and fault condition of bearing of motor current signal by EMD processing and analysis. Through the simulation analysis and experimental verification, it shows that after the EMD decomposition of the IMF component can effectively isolate the fault information in the current signal.EMD is an effective method of current signal processing.
INTRODUCTION
Fault diagnosis of rolling bearing of wind turbine generator is essentially a process of signal analysis and fault identification [1] . The signal analysis is to separate the fault characteristic information from the original signal, and the fault identification is based on the accumulation of a large number of bearing fault features. Then classify the input feature and determine the fault type [2] . The results of signal analysis is a prerequisite for fault identification. Therefore, how to effectively extract the complex signals of fault features is the key to the fault diagnosis of bearing.
At present, the fault diagnosis of wind turbine bearing is mainly based on vibration method. The fault signal feature extraction method includes: fourier transform, wavelet analysis, time domain averaging, cepstrum, etc [3] [4]. The stator and rotor flux changes impact on the current signal mathematical theory basis by stator current analysis method of rolling bearing fault diagnosis, using EMD method for the separation and analysis of the stator current signal in the weak fault feature information [5] . _____________ In this paper, the feasibility of the method is analyzed and verified in the analysis of the bearing fault current signal.
EMD DECOMPOSITION METHOD
The purpose of EMD decomposition is to simplify the complex signal and decompose it into a number of intrinsic mode function (IMF), making the signal smooth and linear. Obtain a physical sense of "instantaneous frequency".
The specific steps of EMD decomposition to obtain the intrinsic mode functions are as follows.
(1) The local extreme points of the original signal are calculated, the upper envelope and the lower envelope of the original signal function are fitted by the three spline interpolation function.
(2) Calculate the average value of the upper and lower envelope, set to m1. Original signal x(t) minus the mean m1, and the result set to h1(t). 
Continue to decomposition untilh1k(t) meets the IMF conditions, denoted c1k(t)= h1k(t). With the original signal x(t) minus c1k(t), have a residual signal r1(t), namely:
(4) And then using the r1(t) as the original signal function to continue to decompose. Repeat the calculation steps, sequentially obtain each IMF component, as follows: 
Structure the analytic signal function: 
SIMULATION ANALYSIS OF FED WIND GENERATOR

Normal State Analysis
This paper used doubly fed variable-speed constant frequency wind generator as the object.The wind power generator system simulation model is built by Simulink library through calling the various modules and components, as shown in Figure 1 . The model consists by an induction generator module, a bearing simulation module, a three-phase series RLC module, a rotor excitation module, a measurement output module and so on. Generator module is configured to run the generator mode, the rotor excitation using PWM inverter module power supply to the rotor excitation. In order to avoid the influence of external voltage network, the whole system is simulated from the network state, also facilitate the extraction and analysis of the signal. The motor parameters in the simulation system are shown in Table 1 . Table 1 . Parameters of motor model.
In the simulation model, the switch K1 is switched to the normal state. The rotor excitation frequency is 30Hz, the speed of the motor rotor is 62.83rad/s. After stable operation of the system, in the case of sampling frequency, sampling points to 1024 points, the simulation of the normal bearing stator current time domain diagram, voltage time domain diagram shown in figure 2.
Fault State Analysis
The simulation model system selection switch K1 is switched to the state of bearing failure, analysis of bearing failure signal characteristics. The square wave signal module is connected to the system to simulate the bearing outer ring fault. And the input end is composed of a fixed speed and a pulse. Setting the square wave period is 0.0325s, and frequency 30.744Hz. When the steady-state time, the current single of EMD graph is shown in figure 3 . In MIF1, the current output frequency is 49.96Hz, which is consistent with the frequency of the output under normal condition. It can be seen from the IMF2 component, there are fault wave components. From the spectrum can also be seen in the presence of frequency components. IMF2 transform analysis of the component Hilbert further, as shown in figure 4.
In the modulation signal spectrum of IMF2, the fault characteristic frequency is 30.4Hz, which is consistent with the theoretical calculation value. The EMD decomposition method can decompose the fault frequency of electrical signals, which is an effective method of signal processing.EMD can be used to separate and analyze the weak fault characteristic information in the current signal.
EXPERIMENTAL VERIFICATION ANALYSIS OF ROLLING BEARING FAULT
The corresponding experimental table is shown in Figure5. 1-Motor;2-Eddy current sensor;3-Bearing seat; Figure 6 . EMD decomposition results of 4-Gear box;5-Electric generator;6,7,8-Coupling fault bearing current signal (f 1 =10Hz、f 2 =5Hz). Experimental analysis of bearing fault in the bench, using of inverter for generator rotor voltage, excitation frequency is 10Hz. Frequency motor power supply is 5Hz and the load power is 75W. The measured EMD decomposition of the generator stator current signal is shown in figure 6 .
In the decomposition results shown in Figure 6 , the IMF3 is clearly seen in the fault caused by the volatile components. In the spectrum of the fault frequency, excitation frequency and frequency doubling are in the IMF2 component. Continued analyze the component of IMF3, as shown in figure 7. In IMF3 found fault frequency 4.98Hz. The same is also the emergence of unknown frequency 4.12Hz. After analysis of frequencies turn, may be due to the experimental station installation misalignment caused. EMD method is effective to separate the bearing fault signal characteristics, which shows that EMD is feasible and accurate in the analysis of bearing fault current signal. 
SUMMARY
Through the simulation analysis and experimental verification, the failure frequency of the bearing is consistent with the theoretical calculation of the bearing fault frequency through EMD analysis. Showing that the EMD method can effectively from the current signal to extract typical bearing fault feature information and eliminate such as excitation frequency interference signal. It is a kind of effective signal processing method.
